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ABSTRACT 
Antibiotics can reach the aquatic environment through varwus sources such as 
antibiotic industry, hospital effluent and excretion from humans and livestock. The 
removal of antibiotics from wastewater has not been effective due to their relatively 
low concentrations and because the conventional wastewater treatment plant (WTP) 
is not designed to remove them. The problem associated with the presence of 
antibiotics in low concentrations in the environment is the development of antibiotic 
resistant bacteria which could lead to severe health problem. The study examined the 
effectiveness of modified photo-Fenton treatment of an antibiotic wastewater 
containing amoxicillin and cloxacillin and determined the optimum operating 
conditions (H20 2/COD molar ratio 2.75, Hz0z/Fe3+ molar ratio 75, HzOz/CzHz04 
molar ratio 37.5, irradiation time 90 min and pH 3) of the treatment. A series of 
experiments modeled by the RSM software were conducted to obtain the optimum 
operating conditions. Then, under the optimum operating conditions, efficiency of 
modified photo-Fen ton treatment of the antibiotic wastewater was tested. The 
efficiency and optimum operating conditions of the modified photo-Fenton treatment 
were then compared to the efficiency and optimum operating conditions of Fenton 
and photo-Fenton treatments. The study has found that the biodegradability improved 
from -0 to 0.35 in 90 min, and the COD, NH3-N and TOC removal were 78.85%, 
46.85% and 52.30%, respectively. 
iii 
ACKNOWLEDGEMENT 
First and foremost, the highest gratitude goes to God the Almighty for His mercy and 
kindness for allowing me to successfully complete the project within the time frame. 
I believe that the experience gained from the project will be very useful for me in the 
future career and endeavors. Hopefully the information provided in this dissertation 
will be a good reference for future research especially in the research related to the 
treatment of recalcitrant wastewater and the application of advance oxidation 
processes. 
Apart from the efforts of me, the successful completion of this project has been made 
possible through the help and support from many individuals and organizations. 
Here, I would like to take this opportunity to express my gratitude to the people who 
have been instrumental in the successful completion of this project. 
The utmost appreciation goes to the most influential person behind the successful 
completion of this project, my FYP supervisor, Prof. Dr. Malay Chaudhuri. Prof. Dr. 
Malay Chaudhuri has been very supportive and helpful throughout the two semesters 
of the FYP and I have learned a lot of things both related and nonrelated to the FYP. 
In addition to that, I would also like to acknowledge the assistance and guidance 
from Mr. Affam Agustine, the Graduated Assistance who I am attached to. His 
relentless help and support will always in my memory and will not be forgotten. 
At this opportunity, I would also like to thank the cooperation given by the lab 
technicians, friends and other individuals. Besides, thanks to my family members and 
also friends who always believed in and constantly supported the work throughout 
the two semesters. All of the support and help were vital for the success of the 
project. 
iv 
TABLE OF CONTENT 
CERTIFICATE OF APPROVAL . 
CERTIFICATE OF ORIGINALITY 
ABSTRACT 
ACKNOWLEDGEMENT 
TABLE OF CONTENT 
LIST OF FIGURES . 
LIST OF TABLES . 
CHAPTER 1: INTRODUCTION 
1.1 Background of Study 
1.1.1 Recalcitrant Wastewater. 
1.1.2 Photocatalytic Oxidation 
1.2 Problem Statement 
1.2.1 Problem Identification 
1.2.2 Significance ofthe Project 
1.3 Objective of the Study. 
1.4 Scopes of the Study 

















1.6 Feasibility of the Project within the Scope and Time Frame 6 
CHAPTER 2: LITERATURE REVIEW 
2.1 Antibiotics 





2.3 Antibiotic Resistant Microorganisms . 
2.4 Treatment of Antibiotic Wastewater 
2.5 Modified Photo-Fenton Process 
CHAPTER 3: METHODOLOGY 
3.1 Research Methodology 
3.1.1 Determination of Range of the Variables 
3 .1.2 Design of the Experiment by Using RSM 
3 .1.3 Experiment Procedure . 
3 .1.4 Optimization of the Operating Conditions 
3 .1.5 Confirmation of the Model Prediction 
3.1.6 Optimization of pH 
3.2 Process Flow of Methodology. 
3.3 Apparatus and Chemicals Required 
3 .3 .1 Apparatus 
3.3 .2 Chemicals 
3.4 Project Activities and Key Milestones 


















4.1 Experimental Design and Observed Removal. 19 
4.2 Statistic Analysis 20 
4.3 Model Validation 21 
4.4 Model Optimization and Prediction 24 
4.4.1 Optimization and Prediction of COD Removal . 24 
4.4.2 Optimization and Prediction ofNH3-N Removal 25 
vi 











































